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Strip-ohart-recorder 

Position feedback 

Fig, 1. Representation of the Human Tracking on Moving Strip 
Paper with Preview Inhrmation Discretely Applied. 
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Fast Clamped to zero a€ter\n’secands model 

Fig. 2. Comparison Between Fast Time Model and Vehicle 
0 u t p u t S  
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JuQ 6, 1964 

Fig .  3. Processizg Preview Inputs, O ~ t p ~ t -  of Vehicle and Fast Time 
Model to Form Command Sip.& 
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Fig, 4, An Eqdmlent Syetem Using Weighted Smpzrfses as hputs 
Wh’ib Exhibits the Same hesponse na a Real Vehicle Operating 
V; I-ch Idtiir3, Ccmdi’iions zzud A Constant Height Iz~puL. - I.. 
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Sample Period =h/ 7 
This part is equivalen; to Fig, 4 



Analytically th&s would reqube samp2e.w opwatlng at two 
df f femnt  periods, and some sequential procesoLng, %he analytical 
description of whlch is not partLcularly neces3ary. 
equfvalent mmica l  analysis f r o m  the stand pol& o f  descrYoing 
output a8 a ;pUnctt;ion of %he multiple 5.apu.t;~ is to cmskder parallel 
process3ng of the emr. The metbod for W s  is outl3ned below 

An altogether 

If the (4 (t) are sampled or evaluated at the TI times 
emespona- et3 m e  p??m2e?? dfatmces, *her: the sequence 

is obtained. Proceased serlally %;his requires ~ i -  seconds. But 
sfnce the command s-al does no% change during thLg kame 5% 9s 
immater%al w h a t  method 9s used to obtain $his sequence as long 
as all the operaeions a m  csmplete by K seconds. Therefore, 
consider Pig. 6. 

approprfale coefficfents shown a* the le$% OS Fig. 5 and the 
proJected err* at each prwiiew paint obtained sjmultaaeously 
instead of' segumt3aUy. These errom am? Vnen welghf;ed with an 
cLdc7Aefonal functfon (the mrtance attached by the modelled 
organism or system to successive times ineo the future).  hen, 
after adding and delaying for?rsecond3, we have the equrlvalent 
represen6at;ion des-ed. 
representallon. 

have requltred a l5near tQne-va3+y%ng filter which mjght have been 
mz?e compact in formulatjton bu'k wo1;22d lead Lo the same complexity 
in evaluation. 

graph analysis Ss now shown W Fig .  8. The sajllpler Z n  Fig. 7 
has been replaced by a single equWalent one in 

Thre slngle sampler in Fig. 8 ind9ca'ces -khat saiipled-da'ca 
W y s i s  3s applicable. 
where: 

The sequences can be added for each (4 (Ti) we5ghb.t;ed bz 

Figure 7 shows i;his aalykfcal  

The other alternative (Le.,  sequential processLng) x m l d  

The eomplete analytical block t3iagram su%ta?ple fur f low 

8. 

The Z-transt'wm approach w L l 2  be *sed  
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Fig. 6 .  Parallal Method of Obtaining the Sequemc h3To) .  ~ ,,P!U,J 
Over the Time Period r. 
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or denoting 

"i 
Ti = 'B (14) 

The exponential ~rmsf'om of t h i s  I s  

(16) 

The quantities marked ẑ (t, Tis xo) t;emo dependent 
estinza'ces of vehicle position at the Ti and have the  exponentiaX 
transform 
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Since the sampler opcrateo every T seconds t o  produce a discrete 
quantity, define 
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Fig, 9. Reduced plow maph of Pig .  8 



therefore 
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To agafn condense the notatfon, define: 

0 
0 

an x - %(Z) 

Likewise 

(34) 

(nxz) (35) 

The expr?0ss%ons for  mops 1 and 2 are complets and $he flow 
graph of Fig. 8 is Shown in m e  9. 



Hgw 
X- B (39) 
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Fig. 3 0 .  Graphical Interpretation of Eq. (41) along t &s,x = 0. 

"k X 

Fig. 11. Graphical Interpretation of Eq. (42) along x axisat = 0. 



Eq. (41) and Eq. (42 )  are shown 331. Figs ,  10 

w we n w  Arr&er amume that TI 113 some m t i p 3 e  of I- 

men 



~n the bas- of the above, $he muse response fop the whole 
system (Le., aZ e 
a s e ,  a u  others are zero) i s  now defined as: 

0 the farthest posfWm up ahead has a mi% 

k 

b o  

X ""'I 8 

then 
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.; m m  ~ q .  (w), the W a e  response for this syatem is 

L 
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conrrider that a step laput 2s applied. 

Then 

U s i n g  %he 

'4 - 
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